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This study examines some of the scaling parameters 
of three fluid amplifier elements. The elements are a 
bistable device, a boundary layer control device, and 
a vortex device. The basic idea in all these devices, 
as in all fluid amplifiers, is: A supply of fluid enters 
a box which has one or more outlet holes, one or 
more control flow holes, and one or more auxiliary 
holes. For some fixed supply condition, for example, 
a fixed reservoir pressure from which the supply flow 
comes, the relatively large amount of fluid which leaves 
through an outlet hole is determined by a relatively 
small amount of fluid entering through a control flow 
hole. 
This study is concerned primarily with the manner 
in which the performance scales; that is, how the
performance varies with size, fluid, and other condi-
tions. It is not concerned with element design. For 
the purpose of determining the scaling laws the non-
dimensional performance of geometrically similar 
elements are examined experimentally, choosing 
designs which have previously been developed. Con-
sideration has been restricted to single fluid operation 
(that is the surrounding atmosphere consists of the 
same kind of fluid as the supply fluid), and report on 
experiments in air and in water. For the most part 
sufficiently low fluid speeds are considered so that air 
can be regarded as incompressible. As is common in 
fluid amplifier work, consideration is restricted to 
geometries in which the intended operation is two-
dimensional; consequently similarity means maintain-
(continued overleaf( 
This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States
Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights.
https://ntrs.nasa.gov/search.jsp?R=19670000088 2020-03-11T20:43:24+00:00Z
ing similar planforms. Since physical elements do not 
behave two-dimensionally, effects of varying the 
length perpendicular to the representative plane of the 
planform are examined to some extent; only the 
steady flow is considered. 
Even with the restrictions imposed, the number of 
variables remains too large for convenient use. Conse-
quently a major object of this study is the determina-
tion of ranges of operation in which some of the 
variables are not very important, and the establish-
ment of ways of compacting the data. Hopefully these 
simplifications can be applied to other elements. Ob-
viously, an important byproduct of the attempt to 
establish scaling laws is the actual performance char-
acteristics of the particular elements investigated.
Complete details of this study are contained in: 
"Experimental Scaling Study of Fluid Amplifier Ele-
ments," by 1. Greber, C. Taft, and J. Abler, Case 
Institute of Technology, March 1966. 
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